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用。基于锐钛型纳米 TiO2 的氧化还原特性，我们尝试在光照和 h+或 e-捕获剂存










表面的存在降低了 h+和 e-的复合几率，与单纯的纳米 TiO2 相比还原速率提高了 6
倍。在采用传统的 5,5-二硫代双（2-硝基苯甲酸）（DTNB）衍生试剂对 Ag/TiO2
在线还原的模型多肽进行衍生并利用可见吸收光谱（λmax = 412 nm）定量检测时，
氧化型谷胱甘肽、加压素和胰岛素的检测限分别达到 10.3、89.0 和 17.8 μmol L-1。
在 RP-HPLC 分离的情况下，采用 Ag/TiO2 在线光致还原 DTNB 衍生可以实现还



















氧化鲁米诺产生化学发光信号。本章利用纳米 TiO2 之导带 e-提高对 NO3-和 NO2-
的光还原效率。采用 EDTA 作为空穴捕获剂时，实验结果表明对于 1×10-5 mol L-1 
NO2-化学发光信号较单独紫外光照射时增强了 85 倍，而对于 1×10-4 mol L-1 NO3-
的化学发光信号增强了 3.4 倍，进而增加其检测灵敏度，对 NO3-和 NO2-的检测
限 分 别 达 到 1.4×10-6 mol L-1 和 3.9×10-8 mol L-1 。 所 建 立 的
AIE-HPLC-(UV/TiO2)-CL 成功地应用于实际环境水样中 NO3-和 NO2-的分析。 































As a typical nano semiconductor material, the bandgap energy of anatase titanium 
dioxide (TiO2) is 3.2 eV. When TiO2 nanoparticle is illuminated by a light of a 
wavelength shorter than 387.5 nm, an conduction band electron (e-) and a valence 
band positive hole (h+) are simultaneously generated which can be employed as a 
reductant or an oxidant when a h+ or e- scanvenger presented. In addition, nano TiO2 
is applied easily because of its own good stability and easy preparation. We attempted 
to reduce or oxidize the target analytes with nano TiO2 or Ag nanoparticle loaded 
nano TiO2 (Ag/TiO2) in the presence of h+ or e- scavenger in the light of the redox 
properties of anatase TiO2, which facilitate the link of subsequent detection techniques 
realizing a high sensitive detection. 
The content of this dissertation is as follows: 
1 The characteristics of nano TiO2 were summarized; and its recent applications of 
TiO2 nanoparticles in analytical chemistry were reviewed. Subsequently, my research 
proposal was made. 
2 The analytical platform, which includes a TiO2 (Ag/TiO2) photocatalytic reactor 
and a homemade chemiluminescence detector, was constructed.. 
3 A Ag-loaded nanoTiO2 was prepared. Its photo-induced reduction efficiency 
towards disulfide-containing peptides including oxidized glutathione, vasopressin and 
insulin was investigated when formic acid was used as a hole scavenger. It was 
confirmed that Ag nanoparticles loaded on the surface of nano TiO2 greatly reduced 
the recombination rate of e--h+ pair, and the reduction rate increased by 6 times when 
compared with pure nano TiO2. Quantification of oxidized glutathione, vasopressin 
and insulin using visible absorption spectrometry (λmax = 412 nm) with UV-Ag/TiO2 
and 5,5’-dithiobis(2-nitrobenzoic acid) derivatization was achieved, and the detection 
limits (3σ) of oxidized glutathione, vasopressin and insulin reached 10.3, 89.0 and 
17.8 μmol L-1, respectively. On-line determination of glutathione and oxidized 
glutathione was achieved using RP-HPLC, and the detection limits (3σ) were 5.1 and 
17.2 µmol L-1. The proposed method was applied for the reduction of the Cd-induced 
phytochelatins (PCs) in Phaeodactylum tricornutum. The practical reduction 
efficiency of UV-Ag/TiO2 towards cysteine-enriched PCs is comparable to that of 















4 Nitrate (NO3-) and nitrite (NO2-) in aqueous solution can be reduced to NO by UV 
irradiation, and the NO reacts with the superoxide radical generating peroxynitrite 
(ONOO-). The ONOO- then oxidized luminol emitting strong chemiluminescence 
(CL). UV-TiO2 was used to improve the reduction efficiency of NO3- and NO2- by the 
e- generated at conduction band. CL intensities of 1×10-5 mol L-1 nitrite and 1×10-4 
mol L-1 nitrate were enhanced by 85 and 3.4 times using UV-TiO2 with EDTA as a h+ 
scavenger. The detection limits (3σ) of the NO3- and NO2- were dwon to 1.4×10-6 mol 
L-1 and 3.9×10-8 mol L-1. AIE-HPLC-(UV/TiO2)-CL was successfully applied to the 
determination of NO3- and NO2- in water samples. 
5 Active oxygen species can be generated via the oxidation of H2O or OH- in 
solution by oxidative holes of UV-TiO2. Luminol CL can be generated by such 
generated active oxygen species instead of the traditional chemiluminescent oxidation 
reagents (such as H2O2, potassium ferricyanide, etc). Fe3+、Fe2+、Co2+、Ni2+ and Zn2+ 
can catalyze this reaction. Based on the complexation between Fe2+ and tetracyclines 
(TCs) that remarkably decreases the Fe2+-catalyted luminol CL, the determination of 
TCs was proposed. The results obtained indicated that the detection limits (3σ) for 
tetracycline, chloroteracycline and doxycycline were 17.2, 48.6 and 12.5 μg L-1, 
respectively. The proposed method could be applied to the determination of the TCs in 
the pork kidney. 
6 Finally, achievements of this dissertation were summarized and future works 
were prospected. 
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